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INTRODUCTION
he contemporary management emphasis is to maintain a long term partnership with suppliers and use fewer but reliable suppliers. The purchasing function directly affects the ability of a firm to compete through its impact on quality, cost, and technology and supplier responsiveness. So firms have been encouraged to develop the longer-term trustbased relationships with fewer suppliers. At this time, supplier selection is one of the most important phases of the long-term relationship with the supplier, which may provide a strategic advantage. Therefore, choosing the right suppliers involve much more than scanning a series of price list, and choices will depend on a wide range of factors which involve both quantitative and qualitative analysis. Several conflicting quantitative and qualitative factors like cost, quality, delivery etc. affect supplier selection problem. Extensive MultiCriteria Decision Making (MCDM) approaches have been Weighting methods (LW),Total Cost Approach(TCA) have helped the decision makers to tackle with the supplier selection problem. However the input information for supplier selection is not much precise and accurate [2] [3] [4] . In such cases fuzzy set theory [6] [7] is used for dealing the uncertainty, but it also fails due to incomplete data and information. Usually the purchasing price is also a highlighted consideration to the purchasing organization but the purchase price is only a fraction of the cost associated with material receipt. When a supplier fails to meet delivery, quality and price requirements, additional costs are required by the purchasing organization [5] to correct these deficiencies. So, purchasing focus must shift from primarily a unit-price-oriented to a cost-based performance evaluation of suppliers.
II. LITERATURE SURVEY
Many methodologies have been suggested [10] [11] [12] [13] [14] for supplier selection process. The qualititative analysis was done [15] [16] to optimize the suppliers. Muralitharan et al [1] provided a cost based supplier performance evaluation system to evaluate key supplier performance. Improving service, quality is also considered an essential strategy for success and survival in today's competitive situation. In order to meet the actual needs of customers, it is important to quantify service, quality. Liu et al [8] proposed two modified quality loss functions to measure service quality. Hybrid systems [17] [18] [19] had been implemented to quantify the attributes like cost, materials, duration and delivery etc. The purchasing department may try to find the optimal supplier not necessarily the supplier offering the best technical service, but also one provides lowest price or the shortest delivery.
In this paper, we developed a method for supplier selection based on quality, delivery time, unit cost and service, discount and financial stability. This paper provides TOPSIS with Artificial Neural Network (ANN) method and finally the best supplier is evaluated and selected. TOPSIS method is used for calculating the relative closeness between each of the alternative sequence and the referential sequences. Both positive and negative ideal solutions are calculated to compare the ranking of grey numbers and most desirable 
A. TOPSIS Method
The principle behind TOPSIS is the chosen alternative should be as close to the ideal solution as possible and as far from the negative-ideal solution as possible. The ideal solution is formed as a composite of the best performance values exhibited (in the decision matrix) by any alternative for each attribute. The negative-ideal solution is the composite of the worst performance values. Proximity to each of these performance poles is measured in the Euclidean sense (e.g., square root of the sum of the squared distances along each axis in the "attribute space"), with optional weighting of each attribute.
Steps involved are
Step 1: The first step is to determine the objective and to identify the pertinent evaluation attributes.
Step 2: This step represents a matrix based on all the information available on attributes. Such a matrix is called a decision matrix.
Step 3: Obtain the normalized decision matrix, Rij. This can be represented as.
Step 4: 1. Find out the relative importance of different attributes with respect to the objective. To do so, one has to construct a pairwise comparison matrix using a scale of relative importance. The judgments are entered using the fundamental scale of the analytic hierarchy process. An attribute compared with itself is always assigned the value 1 so the main diagonal entries of the pair-wise comparison matrix are all 1. The numbers 3, 5, 7, and 9 correspond to the verbal judgments "moderate importance", "strong importance", "very strong importance", and "absolute importance" (with 2, 4, 6, and 8 for compromise between the previous values). Assuming N attributes, the pairwise comparison of attribute i with attribute j yields a square matrix A N × N where a ij denotes the comparative importance of attribute with respect to attribute j. In the matrix, a ij =1 when i=j and a ji =1 / a ij
Find the relative normalized weight (Wj) of each attribute by (i) calculating the geometric mean of ith row and (ii) normalizing the geometric means of rows in the comparison matrix. This can be represented as
The geometric mean method of AHP is used in the present work to find out the relative normalized weights of the attributes because of its simplicity and easiness to find out the maximum Eigen value and to reduce the inconsistency in judgments. The smaller the value of CI, the smaller is the deviation from the consistency. 5. Obtain the random index (RI) for the number of attributes used in decision making. 6. Calculate the consistency ratio CR=CI/RI. Usually, a CR of 0.1 or less is considered as acceptable and it reflects an informed judgment that could be attributed to the knowledge of the analyst about the problem under study.
Step 5: Obtain the weighted normalized matrix Vij. This is obtained by the multiplication of each element of the column of the matrix Rij with its associated weight Wj. Hence, the elements of the weighted normalized matrix Vij are expressed as Vij = WjRij (6)
Step 6: Obtain the Ideal (best) and Negative-Ideal (worst solutions in this step. The ideal (best) and negative ideal (worst) solution can be expressed as
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Where, J = (j=1, 2… N) / j is associated with beneficial attributes and non-beneficial attributes and j = (j=1, 2… N) / j V + indicates the ideal (best) value of the considered attribute among the values of the attribute for different alternatives. In case of beneficial attributes (i.e., whose higher values are desirable for the given application), Vi + indicates the higher value of the attribute. In case of non-beneficial attributes (i.e., whose lower values are desired for the given application), Vi + indicates the lower value of the attribute. Vi -indicates the negative-ideal (worst) value of the considered attribute among the values of the attribute for different alternatives. In case of beneficial attributes (i.e., whose higher values are desirable for the given application), Vi -indicates the lower value of the attribute. In case of non-beneficial attributes (i.e., whose lower values are desired for the given application), Vi -indicates the higher value of the attribute.
Step 7: Obtain the separation measures. The separation of each alternative from the ideal one is given by Euclidean distance by the following equations.
Step 8:
The relative closeness of a particular alternative to the ideal solution can be expressed in this step as follows Ci = (11)
Step 9: A set of alternatives is made in the descending order in this step, according to the preference value indicating the most preferred and least preferred feasible solutions.
Step 10: Take a final decision keeping in view the practical considerations. All possible constraints likely to be experienced by the user are looked in during this stage. These include constraints such as: availability or assured supply, management constraints, political constraints, economical constraints, etc.
The table 1 listing the values of various attributes of the suppliers which was taken from the industry is given below DT (days) 
Ideal best and worst solution:
The ideal best and worst solution are selected such that the value is nearer to the positive ideal solution and farther from the negative ideal solution. 
Numerical illustration for AHP with ANN
Scaling of each criteria is carried out with respect to one selected and considered as the most important criteria (say: quality).
Quality is somewhat more important than delay time-3 Quality is more important than material cost-5 Quality is much more important than indirect cost-7 Quality is very much more important than service-9 Delay time is somewhat more important than unit cost -3 Delay time is more important than indirect cost-5 Delay time is much more important than service-7 Unit cost is somewhat more important than indirect cost-3 Unit cost is more important than service-5 Indirect cost is somewhat important than service-3
In this industry, for quality, maximum rejection parts is 5% and total scale is divided from 1% to 8% (i.e. for difference of 0%-1,1%-2, 2%-3, 3%-4, 4%-5). For delay times maximum days is 5 and these days are divided into scale of1 to 9 (i.e. for difference of 0=1, 1=2, 2=3, 3=4, 4=5, for material cost the total difference of cost is 50 Rs/Kg (i.e. 475-425=50) and difference of each component cost has been taken and scale is used for these differences between 1-5 (i.e. for difference of 0=1, 1-15=2, 16-30=3, 31-45=4, 46-60=5).for indirect cost, the total difference of cost is 2 Rs/Kg (i.e.5-3=2) and difference of each component cost has been taken and scale is used for these differences between 1-5 (for 0=1,0.1-0.5=2, 0.6-1=3, 1.1-1.5=4, 1.6-2=5) For service scale is divided between P to VG (Poor to Outstanding i.e. P=2, A=3, G=5, VG=7) by 1 to5 (i.e. for difference of 0=1, 1=2, 2=3, 3=4, 4=5). All computations are obtained by pair wise comparison of vendors with respect to delay times, unit cost and service and arranged in table 6. DT (days)
The above table is created based on the supplier's performance for the industry and the ratings are given on the basis of satty's scale. Table 7 Weights on Objectives 
IV. RESULTS AND DISCUSSION
We have taken five suppliers of same component with some important criteria's and solved for the best supplier. We have proposed a frame work model by combining the advantages of TOPSIS method as module 1 and AHP and NNs theory as module 2 is done. In the TOPSIS method using pair wise comparison for the criteria and the best supplier is calculated.
here attribute values are taken directly to determine the best supplier. From the obtained value of relative closeness, it is evident that supplier 2 has the maximum score of 0.94. So that supplier 2 is selected as the best supplier in the TOPSIS method. In AHP with ANN method (module 2) the weight from the AHP is fed into neural networks and the best supplier is calculated. Input values for all neurons are same and depends on number of suppliers. The input is also assumed as same for all neurons. The bias, accounts only for the degree of fitting the given data, but not for the level of generalization. A bias term can be treated as a connection weight from a special unit with a constant, nonzero activation value. The term "bias" is usually used with respect to a "bias unit" with a constant value of one. Regardless of the terminology, biases are added or subtracted has no effect on the performance of the network. Finally the total score for all suppliers are calculated and it is be validated that the supplier 2 is the best because it has the maximum score (0.73) in comparison with all the suppliers. On validation through supplier data (table1), the supplier 2 has less rejection parts, less material cost and high service against other suppliers and also it has good discount and financial stability so supplier 2 is the best in both the methods.
V. SUMMARY AND CONCLUSION
From both the methods it is found that supplier 2 is best, because the total score of the supplier is high in two methods. By validating the values of the above two methods TOPSIS and hybrid model provide the maximum score of 0.94 and 0.73 respectively. From this, we can conclude that TOPSIS is the best method of supplier evaluation and selection. Because this method gives the solution which is nearer to the ideal best solution and far away from the ideal worst solution. In this work, quality has much effect on total score of supplier, when compared to delay time, material cost, indirect cost and service for supplier selection.
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